ABSTRACT Background: Recent studies have shown inconsistent effects of sodium reduction, potassium intake, and the ratio of sodium to potassium (Na/K ratio) on hypertension and other cardiovascular diseases. Major gaps exist in knowledge regarding these issues in China. Objective: We analyzed the patterns and trends of dietary sodium intake, potassium intake, and the Na/K ratio and their relations with incident hypertension in China. Design: The China Health and Nutrition Survey cohort includes 16,869 adults aged 20-60 y from 1991 to 2009. Three consecutive 24-h dietary recalls and condiment and food weights provided detailed dietary data. Multinomial logistic regression models determined trends and patterns of sodium and potassium intake and the Na/K ratio. Models for survival-time data estimated the hazard of incident hypertension. Results: Sodium intake is decreasing but remains double the Institute of Medicine recommendations. Most sodium comes from added condiments. Adults in the central provinces have the highest sodium intake and the most rapid increase in hypertension. Potassium intake has increased slightly but is below half of the recommended amount. The Na/K ratio is significantly higher than the recommended amounts. Recent measurements of high sodium intake, low potassium intake, and high Na/K ratio have strong independent dose-response associations with incident hypertension. Conclusions: Reducing sodium in processed foods, the major public health strategy in Western countries, may be less effective in China, where salt intake remains high. Replacing sodium with potassium in salt to control and prevent hypertension in China should be considered along with other public health and clinical prevention options.
INTRODUCTION
Cardiovascular disease is the leading cause of death in China, and hypertension is the key modifiable risk factor (1, 2) . Reducing the burden of diseases associated with hypertension has been identified as a global public health priority (3) . High sodium intakes and low potassium intakes are among the key risk factors for hypertension (4) (5) (6) (7) (8) . Sodium-reduction strategies have been shown to be low cost and effective, and studies have shown significant estimates of their benefits across low-and high-income countries (9) (10) (11) . However, many recent studies suggest that there are insufficient data to support sodium reduction in the general population. Furthermore, limited research suggests that low sodium intake (,1.5 g/d) may worsen health outcomes (12) (13) (14) (15) , although this relation has engendered considerable controversy (15) (16) (17) (18) (19) (20) (21) (22) .
Potassium has long been recognized as a protective factor for hypertension (23) . Recent studies have focused additional attention on diets deficient in potassium as a major component of hypertension campaigns (24) . Recent Chinese studies have shown the significant positive effects of sodium replacement with potassium on blood pressure (25, 26) .
Studies on sodium intake and potassium intake in China are limited. International Study of Electrolyte Excretion and Blood Pressure conducted a study in the late 1980s in 2 communities in the North (one near a military hospital in Beijing and the other in a village in Tianjin) and one in the South (at a medical college in Nanning) (27) . International Population Study on Macronutrients and Blood Pressure conducted another study in the late 1990s in 3 counties (2 in the North and one in the South) (28) . Both studies showed that sodium intake was higher in the North than in the South. Neither of these studies included subsamples from central China.
Despite the importance of potassium and the potential to reduce blood pressure and affect the burden of disease, few studies in China or elsewhere have explored systematically the sources and trends of sodium and potassium intake and their health effects in large populations in cross-sectional or longitudinal studies. Using unique in-depth measurements of sodium and potassium consumption based on added salt, soy sauce, and monosodium glutamate (MSG) 4 and consumption of processed foods, we present the results of research on patterns and trends of sodium and potassium intakes and their relations with incident hypertension from 1991 to 2009 in 9 Chinese provinces representing 47% of the overall Chinese population according to recent census data.
SUBJECTS AND METHODS

Study design and subjects
We used data from 16,869 adults aged 20-60 y at enrollment in the China Health and Nutrition Survey (CHNS), an ongoing open-cohort study initiated in 1989 and followed up in 1991, 1993, 1997, 2000, 2004, 2006, and 2009 . We used a multistage, random-cluster process to draw the sample surveyed in each of the following provinces from northeast to southwest: Heilongjiang, Liaoning, Jiangsu, Shandong, Henan, Hubei, Hunan, Guizhou, and Guangxi. We randomly selected 2 cities and 4 counties, stratified by income, in each province based on their income levels reported by the State Statistical Bureau in 1988. We randomly selected 4 communities in each city or county and 20 households in each community and interviewed all household members. The design, sampling, and response rates are reported elsewhere (29) . Overall response rates, based on those who participated in previous surveys and remained in the current survey, were w88% at the individual level and 90% at the household level (29) .
The institutional review committees of the University of North Carolina at Chapel Hill and the National Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention, approved the survey protocols and instruments and the process for obtaining informed consent for this study. Participants provided their written informed consent.
Diet measurement
We collected diet data at the household level and at the individual level using weighing methods in combination with 3 consecutive 24-h dietary recalls (30, 31) . All foods and condiments in the home inventory, purchased from markets, and picked from gardens were carefully recorded and measured with Chinese balance scales (graduation: 10 g) before 2004 and with digital diet and kitchen scales (graduation: 1 g) thereafter at the start of the first 24-h dietary recall and at the end of the last 24-h dietary recall in each survey. In addition, all mixed dishes were disaggregated by measuring all components of the recipe to allow accurate measurement at the household level (32) . The days of 24-h dietary recalls were selected randomly from Monday to Sunday in each community. All interviewers participated in at least one 7-d training session and passed a comprehensive test before collecting any data.
We allocated proportions of foods and condiments consumed at the household level to each individual based on the proportion of a specific food or condiment that he or she consumed (31) . In Chinese cuisine, condiments are added to food during cooking and preparation. To determine which foods and recipes encountered in our study used salt, soy sauce, and MSG, we conducted detailed interviews with Chinese chefs, housewives, nutritionists, and dietitians. From these interviews we determined that salt is added to all cooked dishes except rice and steamed flour products, soy sauce is added to noodles and meat dishes, and MSG is added to cooked vegetables and meat dishes. We calculated sodium intake (ie, sodium from all foods and condiments, including added salt) and potassium intake based on their compositions in the Chinese food-composition table (FCT), which includes sodium and potassium in .2500 foods measured with the Perkin-Elmer Analyst 800 (33) . The sodium and potassium compositions of a few foods imported or unavailable in Chinese markets were adopted from the FCTs of Hong Kong, Taiwan, Japan, or the USDA.
Validation of sodium and potassium intake
We weighed intakes of salt, soy sauce, and MSG at the household level directly and accurately, and we estimated sodium and potassium intake based on consumption of all foods and condiments. A validation study evaluated the accuracy of estimated sodium and potassium intakes at the individual level in one of our survey provinces (but not with CHNS participants) by measuring urinary sodium and potassium excretions from 24-h urine samples collected for 3 consecutive days and by using p-aminobenzoic acid as a marker of completeness of 24-h urine samples. The correlation coefficients between dietary sodium and potassium intakes estimated by weighing with 24-h dietary recalls and by urinary sodium and potassium excretions measured from 24-h urine samples were 0.58 and 0.59, respectively (P = 0.005). In an independent validation of MSG intake, the correlation coefficient between individual MSG intakes estimated by weighing with 24-h dietary recalls and by using a urinary riboflavin marker was 0.82 (P , 0.010) (34) .
In a previous study, the diet protocol for measurement of total energy intake was validated by using the doubly labeled water method, with all assays undertaken in the Human Nutrition Research Center, Tufts University. The correlation coefficient between the 2 methods was 0.56 for men and 0.60 for women (35) .
Blood pressure measurement
Experienced physicians who attended a 7-d data-collection training session and passed a comprehensive reliability test measured blood pressure with the participant in the sitting position after 5 min of rest. Standard mercury sphygmomanometers with regular adult cuffs were used as indicated in the manufacturer's guidelines. The cuff was placed on the participant's right arm (the lower edge w25 mm above the elbow) and inflated until the cuff pressure was 30 mm Hg above the level at which the pulse disappeared. Diastolic blood pressures (DBPs) were determined by using the fifth phase of the Korotkoff method. Three measurements were obtained with a 30-s interval between cuff inflations if the first measure was normal. Otherwise, participants were requested to take 10-30 min of rest before a second measurement was taken. We defined hypertension as having a mean systolic blood pressure (SBP) of $140 mm Hg, a mean DBP of $90 mm Hg, currently undergoing treatment with antihypertensive medication, or previously diagnosed by a physician (36) .
Statistical methods
For continuous variables, we applied general linear regression models and t tests to test differences between groups and trends.
SODIUM AND POTASSIUM TRENDS AND EFFECTS IN CHINA
We tested categorical variables by using chi-square tests. We divided inflation-adjusted per capita household income into tertiles (low-, middle-, and high-income levels) and resident locations into 3 areas based on geographic location: North (Heilongjiang and Liaoning), central (Shandong, Jiangsu, and Henan), and South (Hubei, Hunan, Guangxi, and Guizhou). We grouped communities in large cities and county capital cities into urban areas and communities in suburban and rural villages into rural areas. We divided education levels into 2 categories: below high school and high school or higher. We defined smokers as those who ever smoked and alcohol drinkers as those who drank any alcoholic beverage at least once a month in the past year. We represented the prevalence of hypertension as the raw rate, agespecified rate, and standardized rate using the population in 1991.
Because dependent variables and independent variables were contemporaneously correlated among the error terms, we used seemingly unrelated regression models (37, 38) that correct for error term correlations between each of the 4 regressions (added salt, soy sauce, MSG, and processed foods) to determine the dynamic trends of sodium consumption. We included age, sex, education, income, residence location (urban or rural), region (North/central/South), and survey year in the models.
We used multinomial logit analysis, which generalizes logistic regression by allowing .2 discrete outcomes, to examine the demographic and economic factors associated with various categories of sodium, potassium, and ratio of sodium to potassium (Na/K ratio) in the study population (39, 40) . We categorized 5 levels of sodium intake (,1.5, 1.5-2.2, 2.3-3.9, 4.0-5.9, and $6.0 g/d), 4 levels of potassium intake (,1.6, 1.6-1.9, 2.0-2.9, and $3.0 g/d), and 3 levels of the Na/K ratio (,1.0, 1.0-1.9, and $2.0) based on the levels recommended by the Institute of Medicine (IOM) and WHO (3, 41) . Results are represented as adjusted probabilities of each respondent falling into one of these categories.
To examine the effects of sodium intake, potassium intake, and the Na/K ratio on incident hypertension, we conducted a subanalysis that included all subjects free of hypertension at baseline and with at least one wave of dietary data complete before the event or censoring. We used flexible parametric models for survival-time data and selected the odds scale and 3 splines (from 0 to 5 available) based on the lowest Akaike Information Criterion (42) . We defined baseline as the first available measure and considered the event to happen between the wave of the first hypertension measurement and the previous wave. We compared 3 ways of including dietary data from the repeated measures (the measure closest to the baseline, the mean of all available values during follow-up, and the most current measure closest to the event or censoring) but present the results only for the most recent, because this one had stronger estimates. We built models for sodium quintiles, potassium quintiles (adjusted for sodium intake), and Na/K ratio quintiles separately. All models were adjusted by baseline covariates: age, sex, education, income, region, BMI, physical activity, smoking status, alcohol intake, and energy intake. Interactions with geographic region were assessed with a likelihood ratio test between the models with and without interaction terms. We used the macro %EMICM in SAS version 9.2 (SAS Institute) to compute the survival curves for interval-censored data. We cleaned, managed, and analyzed all the data with SAS software version 9.2 and STATA version 11 (StataCorp).
RESULTS
The average sample age at baseline was 37.4 y. Of the participants, 52.0% were women, 82.5% did not have a high school education, and 32.1% lived in an urban area. The average SBP, DBP, and prevalence of hypertension at baseline were 112.2 mm Hg, 73.5 mm Hg (Table 1) , and 10.4%, respectively.
Dietary sodium intake, potassium intake, and Na/K ratio Sodium intake decreased from 6. Table 2 ; also see Supplemental Table S1 under "Supplemental data" in the online issue).
The proportion of the participants who consumed 2.3-6.0 g Na/d increased rapidly during our study period. Approximately 3.5% of the participants consumed ,1.5 g Na/d in each survey, and w52.0% of adults consumed $4.0 g/d in 2009 ( Figure 1A) .
Potassium intake increased from 1.5 g/d in 1991 to 1.8 g/d in 2009. Potassium intake was lower in women (P , 0.0001), in the low-income group (P , 0.0001), and in the lower-education group (P = 0.0100). Although statistically significant, the variations between groups were only 0.1-0.2 g/d. Major regional differences did not exist, nor did they exist by age or urban or rural residence (P = 0.3000) ( Table 2 ; also see Supplemental Table S2 under "Supplemental data" in the online issue). Few subjects had a potassium intake $3.0 g/d in 2009 ( Figure 1B ). In 2009, 60.8% had a potassium intake $1.6 g/d, up from 39.6% in 1991.
The average Na/K ratio was 2.8 in 2009. The Na/K ratio was higher in the low-income group (P , 0.0001), in the lowereducation group (P = 0.0009), and in the group aged $50 y (P = 0.0003). Subjects in central China had the highest ratio (P = 0.0070). On average, 6.1% of subjects had an Na/K ratio ,1.0 (up from 3.6% in 1991), whereas 62.5% had an Na/K ratio $2.0 (down from 88.1% in 1991) ( Figure 1C ; also see Supplemental Table S3 under "Supplemental data" in the online issue).
It is important to note that whereas mean sodium intake decreased, potassium intake increased and the Na/K ratio decreased over the time period studied; approximately one-third to one-half of the sample moved in the opposite direction between each survey year. The distribution of those with increasing and decreasing sodium and potassium intakes and Na/K ratio between survey years is provided elsewhere (see Supplemental Table S4 under "Supplemental data" in the online issue).
Sources of dietary sodium and potassium
The major source of dietary sodium was added salt, followed by soy sauce, processed foods, and MSG. In 2009, the average salt intake was 8.3 g/d, accounting for 69.7% of total sodium intake. The average soy sauce intake was 6.9 g/d, accounting for 8.5% of total sodium intake. The average processed food intake was 244.7 g/d, which represented 20.8% of all food consumed and accounted for 6.8% of total sodium intake. The average MSG intake was 1.5 g/d, accounting for 3.4% of total sodium intake ( Figure 2 ; also see Supplemental Table S5 under "Supplemental data" in the online issue).
We examined over time the sociodemographic correlates of key food sources of sodium, and salt consumption was much higher in central China (see Supplemental Table S6 under "Supplemental data" in the online issue). We also examined the 10 major foods that were sources of potassium and found little change in major food sources. However, we found that the proportion of potassium provided by the 10 major foods decreased significantly from 57.7% in 1991 to 43.5% in 2009 (see Supplemental Table S7 under "Supplemental data" in the online issue), which indicated that the current diet is more diversified than the diet of 20 y ago.
Dynamics of dietary sodium and potassium trends
Between 1991 and 2009, sodium intake in the Chinese population in our study decreased. Sodium intake from added salt decreased from 5. During the same time period, potassium intake increased slightly from 1.5 g/d in 1991 to 1.8 g/d in 1997 and remained at the same level thereafter (Table 2) . Using results of multinomial logistic regressions (see Supplemental Tables S8-S10 under "Supplemental data" in the online issue), we provided adjusted differential sodium and potassium intakes and the Na/K ratio by region while controlling for age, sex, education, income, urban or rural area, and survey years. Residents of the central region of China were significantly more likely to consume higher amounts of sodium ($6.0 g/d) and to have a higher Na/K ratio (2.0), but their consumption of potassium was also slightly higher ($3.0 g/d) (see Supplemental Figure S1 under "Supplemental data" in the online issue). 1 Age, weight, BMI, SBP, and DBP were significantly greater in 2009 than in any earlier year (P-trend , 0.01, general linear regression models). Percentage of participants aged $50 y who lived in urban areas and who achieved higher education were greater in 2009 than in earlier years (P-trend , 0.01, chi-square tests). Percentage of females, alcohol drinkers, and smokers did not significantly change over time (P-trend . 0.05, chi-square tests). DBP, diastolic blood pressure; SBP, systolic blood pressure. 2 The percentage of participants who participated previously is different from the follow-up rate, because participants younger than 20 y or older than 60 y were excluded from the analysis. Table 3) . In 2009 among the proportion of the study population we diagnosed as being hypertensive, 7.5% had been diagnosed and 5.4% were being treated with medication.
Prevalence of hypertension
Sodium intake, potassium intake, Na/K ratio, and incident hypertension
Of the 3 sodium and potassium intake measurements, the most recent lagged intakes had higher and more significant HRs. Compared with the lowest group, recent intakes of sodium had strong dose-response associations with incident hypertension for the third to fifth quintiles. The second to fifth quintiles of potassium intake had a significantly lower HR adjusted for baseline covariates. The results show no evidence of a regional interaction with sodium or potassium intake. In contrast, we found that region had a significant interaction with the effect of the Na/K ratio on the risk of hypertension, with significant effects in both the overall sample and in each region. In the central and southern regions, the HR for the fourth and fifth quintiles of Na/K ratio were significantly different from the first quintile, and in all regions the fifth quintile was significantly different from the first quintile ( Figure 3) ; a higher risk was found in the southern region ( Table 4) . 1 . Patterns of sodium intake (A), potassium intake (B), and Na/K ratio (C) in China, 1991-2009. Percentages of participants with a sodium intake ,2.3 g/d, a potassium intake $3.0 g/d, and an Na/K ratio ,1.0 were greater in 2009 than in 1991 (P-trend , 0.001, chi-square tests). Na/K ratio, the ratio of sodium to potassium.
decades. Nevertheless, it remains high. Potassium intake increased slightly from 1.5 to 1.8 g/d (P-trend , 0.01) between 1991 and 2009, and the Na/K ratio declined from 4.9 to 2.8 (P-trend , 0.01). The key current sources of sodium are condiments, but the contribution of processed foods is expected to increase greatly in the future. Potassium sources, in contrast, are remarkably varied. A high sodium intake, a low potassium intake, and a high Na/K ratio all have significant effects on incident hypertension.
Sodium intakes in China remain double those recommended by the IOM and the WHO (15, 41, 44, 45) . In our sample population, 62.5% consumed $6.0 g/d of added salt, and 92.7% consumed $2.0 g Na/d; the highest intake was in the central Chinese provinces. Added salt remains the major source of sodium intake, and sodium from processed foods remains low. This situation is similar to that in South Korea, where added condiments are the major sources of sodium in the diet (46) .
Several small studies established the current thinking about sodium intake in China, namely, that sodium intake is a major problem in North China. The INTERSALT 3-neighborhood study (the CHNS has 228 neighborhoods) found that 24-h urinary sodium excretion was between 3.9 and 5.6 g/d (27) . The INTERMAP 3-county rural follow-up study found an intake of 3.2 to 6.3 g/d (47) , with an average of 3.6 g/d in the North and 2.5 g/d in the South (28) . These 2 studies were conducted over 30 and 20 y ago, respectively, and did not include samples from central China. With a much larger and more representative sample, our results show that sodium intake was higher in the central and southern parts of China than in the northern areas (except in our baseline year, 1991). Our sources of sodium differed from those in other studies, because we measured both sodium in added salt and other condiments and sodium in processed foods. Thus, we found a lower proportion of sodium from added salt (69.7% in 2009) than in other studies (48) . Furthermore, we used 3 d of measurement.
Ours was the first study to include a large number of communities across all regions of China. The larger more diverse sample shows that the highest sodium intake occurred in central China, most likely related to the 2 popular cuisines in this area: Huaiyang and Lu. Both cuisines use salt and large amounts of soy sauce during cooking and preparation to make the dishes colorful and to enhance overall taste and presentation. This region also has reported high levels of stomach cancer related to high consumption of fermented products and salty preserved fish (49) . There are possible reasons other than the scope and size of this study that are responsible for differences with earlier research. The Chinese food environment is rapidly changing. In the past, fresh vegetables and meats were rarely available in the North, particularly in the winter. Thus, many salty and pickled foods were consumed for a great portion of the year. Marked advancements in the transportation of food have occurred; therefore, pickled food consumption in the North has declined significantly (50) . As a result, added salt intake has decreased faster in the North than in the South. Another important development is the decline in sodium intake and the slow shift toward increased intake of processed foods among all sociodemographic subpopulations. Sodium intake from processed foods and MSG, which are more expensive than salt, is increasing rapidly. Furthermore, the major food preservative was salt when food supplies in China were limited. Modernization has reduced the need for food preservation in traditional ways (50, 51) . Refrigerator ownership has increased from 16.6% in 1991 to 63.7% in 2009. Concomitant shifts in diet have been linked with rapid modernization and urbanization in China (52) . In the past 15 y, the Chinese government, under the leadership of the Chinese Nutrition Society and the National Institute of Nutrition and Food Safety, has launched national campaigns and studies focusing on salt reduction along with more localized actions. In some areas the government distributed a small spoon to each household for salt measurement to encourage restricting the amount of salt added during cooking and food preparation (53) . Evaluations of the effects of these efforts are not reported.
To the best of our knowledge, this was the first study on potassium intake and the Na/K ratio and hypertension in China. During our study period, potassium intake increased slightly. Similarly, the proportion of participants achieving the potassium intake levels recommended by the Chinese Nutrition Society increased from 40% in 1991 to 60% in 2009, but few met the level recommended by the IOM (41). On average, potassium intake in China was much lower than the adequate intake level recommended by the IOM (4.7 g/d for all adults) (45) or by the WHO (2.7-3.1 g/d) (44) but was within the range recommended by China (1.6-2.0 g/d for all adults) (54) . We showed that an increased potassium intake among the lowest 40% of consumers or a reduced Na/K ratio among 60% would reduce incident hypertension, which indicates a need for increased potassium intake. This suggests that Chinese authorities should reconsider their potassium dietary guidelines.
Some of the research does not corroborates our results, ie, that increased potassium intake reduces the risk of hypertension. Our FIGURE 3. Hypertension-free survival probability by quintiles of Na/K ratio in the north (A), central (B), and south (C) regions in China, 1991-2009. Survival probabilities were adjusted by sodium intake, energy intake, age, sex, education, income, region, BMI, physical activity, smoking status, and alcohol consumption. The macro %EMICM in SAS 9.2 (SAS Institute) was used to compute the survival curves. Region had a significant interaction with the effect of the Na/K ratio on the risk of hypertension, with significant effects in both the overall sample and each region. In the third through the fifth quintiles of the Na/K ratio, there was a significantly higher HR for hypertension than for the lowest ratio quintile (P , 0.001 by flexible parametric models). Na/K ratio, the ratio of sodium to potassium.
TABLE 4
HRs for incident hypertension by quintiles of sodium intake, potassium intake, and Na/K ratio HRs were adjusted for energy intake, age, sex, education, income, region, BMI, physical activity, smoking status, and alcohol consumption. Flexible parametric models for survival-time data and the macro %EMICM in SAS 9.2 (SAS Institute) were used to compute HRs and the survival curves. Na/K ratio, ratio of sodium to potassium.
2 Significant result. 3 HRs were additionally adjusted for sodium intake. 4 Estimates are linear combinations of coefficients from a model including Na/K ratio quintiles by region interaction terms, likelihood ratio test (model with compared with without the interaction term, P = 0.08). study found that potassium intake was negatively associated with incident hypertension. Compared with the lowest quintile (intake ,1.2 g/d), incident hypertension decreased by 26% in the fourth quintile (intake: 1.8-2.2 g/d: HR: 0.74; 95% CI: 0.63, 0.87) and by 34% in the highest quintile (intake: $2.2 g/d: HR: 0.66; 95% CI: 0.56, 0.78). A recent meta-analysis reported that an increased potassium intake had no statistically significant effect on blood pressure (55) , and other meta-analyses reported that an increased potassium intake lowered blood pressure in both patients with or without hypertension (56) (57) (58) . A study sponsored by the WHO shows an added complexity of potassium. That study found that potassium intake negatively associated with both SBP and DBP in Tibetan subjects but was positively associated with SBP and DBP in Han subjects-the majority ethnicity in China (59) . The WHO study focused on older people aged 48-56 y with a small sample from 4 communities (n = 800), which may account for the discrepancies between those results and ours.
Sodium intake has declined, whereas rates of hypertension have steadily increased across the country. Although sodium intake is decreasing, the average intake is still as high as 4.7 g/d and affects the risk of hypertension, particularly the most recent lagged measure of sodium intake (60) . In addition, although we found that sodium intake is declining, the large increases in many other risk factors more than offset these small sodium reductions (61, 62) . In particular, increases in weight and BMI have significantly affected hypertension rates in China (63) (64) (65) (66) . Our results echo those of earlier studies in China (27, 67) .
We found that the Na/K ratio has a stronger association with incident hypertension than does sodium or potassium intake solely; this result is consistent with that of previous studies. Furthermore, the interaction between region of residence and Na/K ratio is significant. A study that used 2 cross-sectional population surveys (n = 2068) in one large city in China reported that potassium intake did not increase the risk of hypertension among men and women, whereas the Na/K ratio increased the risk by 10% among men and by w20% among women (68) . Our data show that the risk of incident hypertension more than doubled in the highest quintile of the Na/K ratio ($4.9) compared with the lowest quintile (ratio ,1.8) (HR: 2.14; 95% CI: 1.79, 2.55), whereas potassium intake solely in the highest quintile decreased the risk by 34%, as mentioned above. The extent of the association between the Na/K ratio and incident hypertension differs by region, with a slightly weaker but significant HR in the central region. We found that sodium intake is higher in central China and that the prevalence of hypertension has increased more in this region. This may be because blood pressure reduction from potassium intake depends on concurrent levels of sodium intake and vice versa. Potassium intake lowers blood pressure to a larger extent when sodium intake is high (69) .
This study had several limitations. Past studies might have overestimated salt intake, whereas we might underestimate it. During periods of heavy salting and preservation, the excessive salt solution that was discarded was not measured. In contrast, eating away from home is rapidly increasing (1, 43, 44) , as is the consumption of packaged, processed foods (70, 71) . As in all other countries, national FCTs and dietary intake surveys do not accurately capture the varying sodium content of these foods (72) . Another limitation was the lack of urine collection and analysis of 24-h urinary sodium excretion-the preferred method of obtaining sodium intake data in a population survey (73) . Sodium intake in China was twice the international recommended intake and varied by geographic region, with the highest intake occurring in central China among older populations and among men. Potassium intake was low. Few adults in our study reached the level recommended by the IOM. Potassium intake did not vary by geographic region, income, sex, or age group in China. The Na/K ratio was 3 times higher than the level recommended by the WHO or 6 times higher than that recommended by the IOM, although it decreased during our study period. Sodium intake from processed foods and restaurant foods, although underestimated, is increasing rapidly. We also noted important targeting issues. Rural populations still rely on added salt, so sodium replacement and salt substitution might be feasible and have been found to be acceptable. Similarly, the dynamics of the Chinese economy and food environment suggest that programs and policies to address processed and away-fromhome foods will be needed (70) . The prevalence of hypertension is high among the Chinese population, and cardiovascular disease is a major burden to social, economic, and health resources, particularly in rural areas, where the burden is great. Reducing sodium intake is a public health priority. Replacing sodium in salt with potassium is an option with the potential to improve the health and quality of life of the Chinese population. The results of this study have spearheaded the development of a salt reduction campaign in Shandong, one of the central provinces, sponsored by the Chinese Center for Disease Control and Prevention and the US CDC.
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